The standardization of SNIa as standard candles is still largely empirical and may be affected by as-yet unexplored effects evolving with redshift. A systematic effect of 1-2% in the peak luminosity correlated with redshift is not excluded by current observations, and could be degenerate with cosmological parameters jeopardizing the measurement of the parameters of the dark energy equation of state as planned by the Joint Dark Energy Mission (JDEM). A crucial issue is of course metallicity, which evolves with redshift. There have also been indications for a diversity of delay times between epochs of star formation in the host galaxy and the supernova explosion itself, which would imply a progenitor population evolution between high and low redshift supernovae.
INTRODUCTION
The relationship between peak brightness and redshift of Type Ia supernovae (SNIa) depends on the cosmological model; this has provided the most direct evidence for the accelerated expansion of the Universe (Riess et al. 1998; Perlmutter et al. 1999) .
Current SNIa surveys such as SNLS (Astier et al. 2006) , ESSENCE (Wood-Vasey et al. 2007 ), GOODS-SN ) and SDSS supernova survey (Frieman et al. 2004 ) are contributing to current constraints on the cosmological parameters, and SNIa will continue to be important for cosmological constraints in the next generation of surveys such as the JDEM candidates ADEPT, DESTINY (Bendford & Lauer 2006) and SNAP 6 .
1.1. SNIa Standardization Type Ia supernovae are interpreted as the thermonuclear explosion of a white dwarf that has reached the Chandrasekhar mass and thus became unstable, probably through accretion from a companion star (the singledegenerate -SD -scenario) or merging with another white dwarf (the double-degenerate -DD -scenario). However, no fully consistent model of a SNIa explosion has yet been built. To have such a model would provide the means to understand the effects of metallicity or delay in the explosion on the peak luminosity of the SNIa.
The natural scatter in SNIa peak luminosities covers about a magnitude. Empirical correlations based on light curve shape or color allow us to reduce this scatter by roughly a factor of ten, making them usable for cosmological measurements. The current generation of supernova surveys use the correlation between redshift-corrected timescale ("stretch") and the peak luminosity (Phillips 1993) , or the relationship between instrinsic color of the supernova and its peak luminosity (Guy et al. 2005) to reduce the residual scatter in the distance-luminosity relationship to 10%. It is not yet known whether this residual scatter is random or correlates with physical parameters that could evolve with redshift. In order for SN to be useful at constraining dark energy at the level expected in future SN satellite experiments, the evolution of luminosity at a given light-curve shape over the probed redshift range must be less than 1-2%.
One might expect that the prompt component dominates at higher redshifts because the star formation in the universe was higher then (e.g. Heavens et al. 2004 ). Howell et al. (2007) investigated whether this effect could bias measurement of dark energy parameters, and concluded that "future measurements of changes in w with time require standardization of SNIa magnitudes to 2% up to z = 1.7, and it is not yet possible to assess whether lightcurve shape correction works at this level of precision".
SNIa delay time distribution
There are several lines of observational evidence for at least two distinct populations (e.g. Mannucci et al 2005) of Type Ia supernovae, characterized by different delay times between the birth of the progenitor system and the explosion of the SN. Those two populations lie in different regions of stretch-brightness parameter space (Sullivan et al. 2005 ), but it is not yet known if they are described by the same Phillips relation. If they do not, then this represents a source of scatter in the SNIa Hubble diagram that in principle could be removed with measurements of the delay times. Moreover, if the relative numbers of SN in the two populations changes systematically with redshift, the values of cosmological parameters derived from the Hubble relation will be biased.
The brightest supernova events only occur in actively star-forming galaxies (suggesting prompt explosions), while under-luminous events are most often found in E/S0 galaxies (whose old stellar population would suggest delayed explosions (Scannapieco & Bildsten 2005) ). Mannucci et al. (2005) have proposed a twocomponent model for SNIa, and several authors (Sullivan et al. 2006; Mannucci et al. 2006) have shown that the supernovae rate can be expressed as a sum of a term proportional to the total mass of the galaxy and a term proportional to recent star formation rate. Roughly half (from the above empirical evidence) the supernovae would explode about 3 Gyr after the birth of the progenitor system, and the other half only after a fraction of a Gyr. Moreover, those two populations have different luminosities.
CURRENT OBSERVATIONAL CONSTRAINTS
Hamuy et al. (2000) used 62 SNIa host galaxies to study the impact of host morphology, magnitude and colors on the decline rate ∆m 15 , considered as an estimate of the SN peak luminosity. They first claimed to find a correlation with both age and metallicity. In an erratum to this paper, they found that the metallicity dependence disappeared after they corrected the metallicity of three of their galaxies. However, their sample was very limited, their estimates of age and metallicity were based on photometry only, without spectra of the host galaxies, and therefore were very crude, and their methodology would not be sensitive to a second parameter in the Phillips relation, since they use the decline rate as a "reddening-free and distance-free estimate of the SN peak brightness", and thus assume a priori the universality of the Phillips relation.
In a similar analysis with spectra of 57 host galaxies, Gallagher et al. (2005) tentatively put constraints on the SN progenitor lifetime using an estimate of currentto-average star formation rate, and claimed to see both a hint of a bimodal behavior and of a lower limit of the progenitor lifetime. They admitted that their findings were rather inconclusive.
These two studies used rather crude estimates of starformation history, and had a very limited sample of usable supernovae.
DELAY TIME FROM STAR FORMATION HISTORY
In order to investigate this population evolution effect at the level required for future SNIa missions, we reconstructed the star formation history of a sample of SNIa hosts and compared it with a reference sample. Our methodology is to study the stellar population of SNIa host galaxies using the VESPA algorithm (Tojeiro et al. 2007 ) to recover the star formation and metallicity histories of this galaxies. The host galaxy spectra are drawn from the SDSS DR-5 spectroscopic survey as is a control sample of normal galaxies. We compare the star formation and metallicity histories of normal galaxies and those which hosted a SNIa to determine the delay time(s) of the progenitor of the SNIa.
We have used the VESPA algorithm (Tojeiro et al. 2007 ) to model the metallicity and star formation history of the host galaxies. VESPA models the spectrum of a galaxy as a superposition of spectra of stellar populations of different ages with a given metallicity. We have used VESPA to match the number of time and metallicity bins to the quality of the data. VESPA recovers 5 bins or less for 98% of the galaxy sample. The VESPA program, which is described in detail in Tojeiro et al. (2007) uses singular value decomposition to calculate from the noise covariance matrix the number of non-singular components in the spectrum of the galaxy. VESPA then uses a non-negative fitting algorithm to determine the best fitting values of the non-singular parameters. To limit the search to a manageable amount of parameters, and because current spectra never have the required quality or spectral range to justify going beyond this choice, our finest resolution consists of 16 age bins, logarithmically spaced in lookback time between 0.01 Gyr and the present age of the universe (13.5 Gyr). The coarsest resolution allowed is two bins. We allow one metallicity per age bin. The typical number of bins is 5 for our spectra.
The time bins have been optimized to minimize the covariance between bins, requiring that the covariance between bins does not exceed 10%. Extensive tests on the performance of VESPA on synthetic spectra as a function of wavelength coverage and signal-to-noise can be found in the VESPA paper (Tojeiro et al. 2007 ). We tested that our results are robust to the choice of stellar population model, spectral resolution and dust extinction models (see Tojeiro et al. 2007 ).
HOST GALAXIES AND REFERENCE SAMPLE
We compiled a sample of about 1300 confirmed SNIa from IAU circulars 7 , the CfA supernovae list 8 and the SDSS-SN public list (Frieman et al. 2004 ) of supernovae 9 . This list of supernovae has been cross-referenced with the SDSS DR5 (Adelman-McCarthy et al. 2007) spectroscopic survey : 256 SDSS spectroscopic galaxies were identified as SNIa hosts, corresponding to 257 supernovae (one galaxy had two supernovae).
This sample corresponds to SNIas that occurred in galaxies of the SDSS spectroscopic sample, with an unknown efficiency. We focussed only on the SDSS DR5 spectroscopic sample because spectra are needed to determine accurately the star formation and metallicity history of host galaxies (Tojeiro et al. 2007 ). Note that broad-band colors are not sufficient to determine the star formation histories of galaxies as they suffer from significant age-metallicity degeneracies (e.g. Jimenez et al. 2004 ). However, since we are using SDSS spectra that have been observed through the fiber, the most outer region of the galaxy will not be observed. While some supernovae explode within the observed regions, other do not. All the host spectra have been processed with VESPA. We also processed a random sample of 10 5 DR5 galaxy spectra to use them as a control sample. To account for the selection function of SNIa discovery, the control sample is weighted to reproduce the same distributions of redshift than the host sample 
which is equivalent to SN R = A×M * +B ×M 70 Myr (Sullivan et al. 2006 ) with α = B/A. Error bars are statistically determined by the number of supernovae.
-this is the parameter which could most significantly correlate with what we want to observe.
DELAY TIMES

Evidence for short duration component
By applying VESPA to the SN host galaxies, we have constructed the star formation history for each galaxy and computed the relationship between the stellar mass formed in a given age bin and the supernova rate. For each time interval, we compute the stellar mass formed in the time bin in the SN host galaxies and in the control sample. Given any time interval corresponding to one or several VESPA age bins, we can build a histogram of the number of SN hosts in bins of star formation fraction occurring in that time interval. On the control sample, we can build a similar histogram of total stellar mass in the same bin of star formation fraction. The ratio of those histograms represents, in each star formation fraction bin, the ratio of supernova rate to total stellar mass, up to a global normalization.
Our analysis found the most significant correlation is between the stellar mass in the first four VESPA time bins and the supernova rate. These bins correspond to stars formed in the 70 Myrs prior to the supernova. The results of the correlation between supernova rate per stellar mass in this bin is plotted in Figure 1 , along with the fit of a two-component model, SN R = AM * +BM 0−70Myr (Sullivan et al. 2006 ). Since we do not evaluate the efficiency, we can only measure B/A: we obtain B/A = 465 ± 83, which is a 5σ evidence for a short duration component.
This ratio is compatible with previous estimates, for which the "recent" SFR is estimated in general from colors, and is roughly an average over 0.5 Gyr. For instance, Neill et al (2006) derive a "slow" rate of 1.2 ± 0.9 × 10 −14 SN M ⊙ yr −1 and a "prompt" rate of 8.1 ± 2.2 × 10 −4 SN (M ⊙ yr −1 ) −1 yr −1 (using mass definitions that include dead stars). Normalizing our rate with their "slow" component and using the same mass definition, we would recover a prompt rate of 5 ± 4 × 10
which is in agreement with Neill et al's value (the error is dominated by Neill et al's rate error, and our SFR is an average over 70 Myr).
DISCUSSION AND CONCLUSION
We have shown, in accordance with the findings of several authors (Mannucci et al. 2005 , Mannucci et al. 2006 , Sullivan et al. 2006 ) that SNIa's can occur through two different stellar evolution paths with very distinct lifetimes. For the first time we have given an estimate for the lifetime of the "fast" component, which is less than 70 Myr (at the 3σ level), and isolated this component through a reconstruction of the star formation history of the host galaxy. As was noted by those other authors, the two paths yield today an equivalent number of detected SNIa's. However, over the life of a galaxy, most of its supernovae are produced through the fast path.
The strong correlation seen between star formation in the past 70 Myr and the supernova rate implies that the fast supernova are associated with high mass stars (M > 6M ⊙ ). Theoretical arguments suggest that stars above the super-AGB mass (about 8M ⊙ ) yield electroncapture supernova (Poelarends et al. 2007) , thus, our result suggests an enhanced Type Ia supernova rate for 6 − 8M ⊙ stars. One possible mechanism is rapid mass transfer in near equal mass massive stars. Pinsonneault & Stanek (2006) argue that twin systems are common and could produce a fast (< 0.1 Gyr) path to SNIa.
We plan to expand our sample by obtaining more SN host galaxy spectra, and reach a true deconvolution of the delay time distribution. Future papers will address more quantitatively the long duration component, the metallicity effects (see also Prieto et al. (2007) ), and stellar evolution models compatible with our findings.
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